The plasmid pML 21 
The plasmid pML 21, which was found to contain approximately 49% of the Col El genome, was used to determine the template origin of single-stranded deoxyribonucleic acid (DNA) fragments (4 to 32% of the Col El unit length) associated with Col El DNA replicative intermediates. The results of DNA hybridization competition experiments indicate that the single-stranded fragments derive from the full length of the Col El DNA template as expected for Okazaki fragments and the plasmid pML 21 contains the replication origin of Col El DNA.
Colicin El plasmid (Col El) deoxyribonucleic acid (DNA) replication has been shown to occur in covalently closed circular (CCC) molecules (3, 8, 11, 13, 14) and to principally proceed unidirectionally from a unique origin (6, 10, 15) . We have reported that almost all 60-s pulselabeled Col El DNA isolated from minicells that sediments faster than CCC Col El monomer DNA in neutral sucrose density gradients and bands between the positions of CCC and open circular Col El DNA in CsCl-ethidium bromide density gradients are CCC replicative intermediates of Col El DNA (11) . Heating these replicative intermediates at 90 C for 3 min causes the release of single-stranded (ss) fragments from the CCC templates, with sedimentation coefficients ranging from 5 to 13S, which are 4 to 32% of the Col El DNA unit length (these fragments will be referred to as heatreleased fragments). Heating to 100 C releases larger ss fragments ranging up to the unit length of Col El DNA (11) . All the releasable fragments are ultimately incorporated into completely replicated molecules. In vitro, CCC replicative intermediates of Col El DNA have been shown to accumulate ss fragments in the region of the replication origin, with sedimentation coefficients of 6S, which are ultimately incorporated into completely replicated molecules (14) . In this report it will be shown that the heat-released fragments found in vivo derive from all parts of the Col El DNA molecule, as would be expected if they were a heterogenous population of Okazaki fragments (12) rather than a more homogeneous set of fragments derived from the replication origin region (14) .
We the heatreleased fragments from earlv replicative intermediates that had only undergone an initial limited replication. The experiment would therefore distinguish by the hybridization competition procedure between heat-released fragments derived from a limited region (the replication origin) and all parts of the replicating Col El DNA molecule. The early replicative intermediates band close to the position of CCC DNA in CsCl-ethidium bromide density gradients (9, 11) and were isolated from the pooled fraction of such a gradient shown in Fig. 2 . Given the location of the replication origin of Col El (about 20% of the distance from the EcoRl-sensitive site [6, 10, 15] ) and both the size of the Col El fragment in pML 21 plasmid DNA and the localization of one of its ends at the EcoRl-generated end of Col El seen in heteroduplexes (Fig. 1) 180 ,g of chloramphenicol per ml for 14 h. The labeling was stopped by adding an equal volume of buffered cold 0.1 M NaNs (11) . The washed cells were lysed with lysozyme-sarkosyl (8), and the DNA was then phenol extracted and ethanol precipitated. The DNA was then either banded in a CsCI density gradient to obtain all the pulselabeled, replicating molecules (data not shown) or banded in a CsCI-ethidium bromide density gradient (8, 11) to obtain fractions containing early replicative intermediates from the region of CCC Col El DNA (see fraction 29 to 33 in Fig. 2 ). Both the total and early-replicative intermediates were heated to 90 C for 3 min, and quick-cooled, and the ss DNA that was released was obtained by rebanding the DNA in CsCI density gradients as previously described and pooling appropriate fractions (11) . No detectable ss 3IH-labeled E. coli DNA was observed in these experimental conditions. Uniformly labeled ( [3 H]thymidine, 630 mCi/mmol) Col El DNA was prepared by labeling W3350thy-(Col El) in the presence of 180 Mg of chloramphenicol per ml for 16 h after incorporation into bacterial DNA had ceased (1) and then isolating CCC molecules by banding the lysate in a CsCIethidium bromide density gradient (8, 11 
